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EMERGENCY LIGHTING 



This invention concerns improvements in or relating to emergency 
lighting and in particular, but not exclusively, to emergency lighting 
5 to indicate an escape route leading to an exit to assist evacuation of 
aircraft in an emergency, for example in the event of an accident. 

The electrical lighting system provided in aircraft for normal use 
may be inoperable following an accident if the electrical connections 
to the power source are damaged. For example, the electrical 
connections may be broken by impact damage to the structure of the 
aircraft, and/or by fire and/or by water if the aircraft has to make 
an emergency landing on land or in the sea. 



10 



15 



20 



For this reason, it is a mandatory requirement to fit aircraft with an 
emergency lighting system operable independently of the normal 
lighting system to provide back-up in the event of failure of the 
latter and to assist evacuation of the aircraft by identifying an 
escape route for passengers to follow to the nearest exit. 



It is known to employ in aircraft electrically powered emergency 
lighting systems at or near floor level and/or ceiling level. The 
emergency lighting is typically provided to identify an escape route 
along the aisle between the seats. Floor level emergency lighting is 
25 of benefit in a fire where smoke may block light from the normal 
' overhead lighting (if still functional) and/or any ceiling level 
emergency lighting. Ceiling level emergency lighting is of benefit if 
the aircraft lands at sea where water may block light from any floor 
level emergency lighting- 



30 
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These known electrically powered emergency lighting systems 
require a power source and wiring connections separate from the 
power source and wiring connections of the overhead electrical 
lighting system for normal use. This adds considerably to the 
5 installation costs. 

Furthermore, being electrically powered, these known emergency 
lighting systems have been susceptible to failure at the time they are 
required as a result of damage to the power source (e.g. storage 
10 batteries) and/or the electrical connections in exactly the same way 
that the overhead electrical lighting systems for normal use may be 
rendered inoperable. 

Another disadvantage of electrically powered emergency lighting 
15 systems is the additional servicing and maintenance work which has 
to be carried out to keep the system in good condition. Thus, the 
power source, electrical connections and light source such as bulbs 
have to be checked regularly and any damaged or broken parts 
replaced. 

20 

A further disadvantage of electrically powered emergency lighting 
systems is that pre-flight checks have to be carried out to ensure 
they are operational. An aircraft is prevented from taking off if the 
emergency lighting system fails during a prc-flight check and the 
25 aircraft is grounded until the emergency lighting system is repaired. 
Substantial costs can be incurred if an allotted take-off slot has to be 
vacated not to mention the inconvenience to passengers caused by a 
delay while the emergency lighting system is repaired. 
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We have previously proposed an emergency lighting system which is 
mounted on the floor of the aircraft and employs photoluminescent 
material arranged in a track extending along one or both sides of the 
aisle. The photoluminescent material is operable to emit light 
5 automatically to identify an escape route at low levels of 
illumination, for example if the normal overhead lighting is 
inoperable following a crash. 

More particularly, the photoluminescent material is activated by 
10 exposure to a light source such as ambient light or the normal 
overhead lighting and releases light by means of the stored energy 
from such activation. In this way, the photoluminescent material is 
self-illuminating to identify an escape route for guiding passengers 
to an emergency exit at the time it is needed without any connections 
15 to a separate power source such as storage batteries required by 
conventional electrically powered emergency lighting systems. 

Furthermore, the emission of light by the photoluminescent material 
is unaffected by damage to the track(s) and the emergency lighting 
20 system continues to operate even if the aircraft breaks up into 
several parts. As a result, the track(5) identify an escape route 
which passengers can follow to an exit or to an opening in the body 
of the aircraft to escape in an emergency. 

2,S. This system has been widely adopted with success by many aircraft 
operators but is generally employed in combination with an 
electrical lighting system for emergency use on the ceiling. In 
addition, the tracks incorporating the photoluminescent material 
currently only serve to guide passengers towards the exits where 

30 electrically powered lighting systems are provided for emergency 
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use to illuminate the area between the tracks and the exits, and the 
controls and instructions for opening the exits. Such electrically 
powered lighting systems may take the form of overhead 
floodlighting and/or illuminated exit signs positioned above or at the 
5 side of the exit. 

Accordingly, while the use of floor mounted tracks with 
photoluminesccnt material eliminates the need for a separate power 
source and electrical Aviring connections, these are still needed for 

10 the other electrically powered lighting systems employed for 
emergency use and the problems and disadvantages of such electrical 
systems remain. Furthermore, although the floor mounted tracks 
with photoluminescent material are beneficial in identifying an 
escape route if the cabin fills with smoke, they may not be effective 

15 in other situations such as when the cabin fills with water. 

The present invention has been made from a consideration of the 
problems and disadvantages of existing emergency lighting systems 
used in aircraft but which could al$o be used in other situations 
20 where rapid evacuation is critical to safely of passengers such as in 
a ship, train or coach following an accident. 

Thus, it is a primary object of the present invention to provide 
further improvements in or relating to existing emergency lighting 
25 systems. 

It is a preferred object of the invention to provide an integrated 
emergency lighting system which is operable totally independently of 
any power source to provide an illuminated escape route for 
30 passengers to follow to an exit, and to assist evacuation by 
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identifying the exit before and after it has been opened as well as 
facilitating operation of the controls to open the exit. 

It is another preferred object of the invention to provide an 
integrated emergency lighting system which is operable totally 
independently of any power source to provide an illuminated escape 
route for passengers to follow to an exit at both low and high levels, 
for example at or near the floor and ceiling of an aircraft cabin. 

It is yet another desired object of the invention to provide an 
emergency lighting system employing photo) uminescent material 
arranged in a track which is simple to manufacture and install, and 
is easy to maintain. 

In particular, it is a preferred object to provide a track in which the 
photoluminescent material is encapsulated in a unitary housing that 
provides total protection for the photoluminescent material and is 
easy to clean. 

It is a further preferred object to provide a track in which the track 
is reversible and the photoluminescent material emits light to 
identify an escape route in both orientations of the track. 

Xbese and other object and advantages of the invention in its various 
aspects are described in more detail hereinafter. 

According to one aspect of the present invention there is provided an 
emergency lighting system in or for an aircraft comprising 
photoluminescent guide means operable to identify an escape route 
leading to an exit, photoluminescent indicator means operable to 
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6 

identify the exit in both open and closed conditions of the exit, and 
photoluminescent sign means operable to identify insti-uctions and 
controls for opening the exit. 

According to another aspect of the present invention there is 
provided a method of providing an escape route in an aircraft 
comprising providing photoluminescent means for guiding a user to 
an exit, for identifying the exit both when closed and when open, 
and for instructing a user to open the exit. 



By the combination of the photoluminescent means to perform 
different functions according to the invention, the evacuation of 
passengers in an emergency is totally independem of any electrical 
lighting system which may fail as a result of damage in an accident 
l£i or be of reduced efficiency in the presence of smoke or water 
blocking the emitted light. 

By eliminating any electrical lighting with separate power source 
from the emergency lighting system, maintenance is reduced and 
20 pre-flight checks can be avoided. As a result, the cost and 
inconvenience of lost take-off slots due to failure of the emergency 
lighting system is no longer a problem as there are no electrical 
parts which require regular maintenance and checking. 

25 Advantageously, the indicator means for identifying an exit such as 
a door is provided on one or both sides of the structure surrounding 
the exit, for example a doorway, and includes photoluminescent 
material such as zinc sulphide or strontium aluminate operable to 
provide illumination in conditions of darkness or low illumination. 



Received 08-01-0) 15:24 



Frora-OlZl 456 1368 



To-THE PATENT OFFICE 



Page 1 1 



This enables the user to locate the position of the exit both when it 
is closed and when it is open. 

Prcfcrably. the indicator means extends to a height of at least four 
5 feet on either side of the exit and more preferably, extends around 
the exit- In this way, the light emitted by the photoluminescent 
• material frames the exit and provides a target for the user to aim 
for. 

10 The photoluminescent material may be provided by an insert housed 
in an outer casing of a light transmissive plastics material such as 
polycarbonate for mounting' on the structure surrounding the exit. 
Alternatively, the photoluminescent material may be applied to the 
structure in the form of a self-adhesive tape or paint and optionally 

15 overlaid with a protective cover of light transmissive material. 

In addition to the use of photoluminescent material around all or 
part of the exit, the indicator means may further comprise the 
provision of photoluminescent symbols or words identifying the exit. 

20 For example, panels with the word exit and/or a symbol of a door 
may be provided on the door or surrounding structure. The word or 
symbol may be provided, in photoluminescent material on a 
contrasting background or vice versa so as 10 Stand out and be 
clearly visible. Again, the provision of panels on the surrounding 

25 structure serves to identify the location of the exit both when closed 
and open. 

Preferably, the photoluminescent sign means for identifying the 
instructions and controls for opening the exit include a symbol such 
30 as an arrow behind a door handle to indicate the direction in which 
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the handle must be turned to open the door. The arrow may be 
photoluminescent on a contrasting background which may also be 
photoluminescent to identify the arrow. The handle may also be 
photolumincsccnt. The operating instructions may also be 

5 photoluminescent, for example instructions may be printed with 
photoluminescent ink on a contrasting background which may also be 
photoluminescent. The photoluminescence may be provided by any 
suitable material such as zinc sulphide or strontium aluminate. 

10 Advantageously, the photoluminescent guide means is in the form of 
at least one track incorporating photoluminescent material such as 
zinc sulphide or strontium aluminate which is operable to illuminate 
the escape route in conditions of darkness or low illumination. 

15 Preferably, the track includes symbols, words or other suitable 
markings separately or in any combination to indicate the direction 
to the nearest exit. For example, the track may include symbols like 
arrows and/or words such as exit to assise escape in an emergency. 

20 The track may be provided in a continuous section. For example, 
the track may be formed in long lengths for cutting sections to the 
required length. The track may be sufficiently flexible to allow 
storage on a supply reel. 

25 More preferably, however, the track Is provided by a plurality of 
separate sections laid end to end. Thus, the track may be formed In 
one or more short sections of pre-determined length, for example 1 
or 2 metres, which can be fitted in any combination and, where 
required, cut to shorter lengths to produce the required length of 

30 track. 
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The use of short sections in place of one continuous section 
facilitates handling and installation of the track and has other 
advantages in service. Thus, local damage to the track can be 
5 repaired by replacing the damaged sectio^ of track rather than 
replacing the whole track. Furthermore, in, an accident resulting in 

if 

the body of the aircraft separating into t^o or more parts, the 
sections of track remain with the associated part of the body to 
provide an indication of the escape route in qach part. 

10 : 

The photoluminescent material may be contiipuous along the track or 
it may be provided at spaced intervals. A co|mbination of continuous 
and broken regions of photoluminescent maj|terial may be employed 
to indicate the position of an exit. For example, the 

15 photoluminescent material may be continuous along the aisle and 
broken where the track branches to an exit. This may help users 
locate an exit in conditions of reduced visibility. 

Preferably, the track includes symbols, markings or words to 
20 indicate where the track branches to an exit. In this way, people 
following the track along the aisle are provided with an advance 
warning as they approach; an exit and, on reaching the position 
where the track branches, are directed towards the exit. 

25 The size and/or spacing of the markings may alter as the position 
where the track branches is approached to provide a visual warning 
of the proximity of the exit. For example :| symbols such as arrows 
may become smaller and more closely spaced together nearer the 
exit. 

30 



i it; 

!>!■ 

; ' ■ ''i 
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Alternatively, or additionally, the positibn of an exit may be 
indicated by a change in colour of the': light emitted by the 
photoluminescent material. For example, the emitted light may be 
yellow along the aisle and change to orange, red or green where the 
5 track branches to an exit. 

As a result, a positive indication of the route to an exit is provided 
which can be followed with confidence thereby assisting the smooth 
flow of people towards the exit and reducing congestion. In this 
10' way. evacuation of the aircraft is facilitated in a sinnple and 
effective manner. This is particularly important in an emergency 
where people may be confused and start to panic if they cannot find 
their way to an exit 

I 

15 Preferably, the photoluminescent material is protected by a cover of 
light transmissive material, for example a tijiansparent or translucent 
plastics material such as polycarbonate, that allows light to pass 
through both to activate the photoluminescent material and to 
illuminate the escape route, 

20 , 

The plastics material is preferably also resistant to cleaning fluids or 
other liquids which may come into contact with the track. The 
plastics material may also be fire resistant to reduce or prevent the 
generation of smoke or hazardous fumes. The plastics material may 

25 also be given a surface hardening treatment on at ]east that surface 
arranged to transmit light so as to increase tiie resistance to damage, 
especially scratching, which may impair the emission of light from 
the photoluminescent material. 
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In a preferred arrangement, the cover is provided by an outer casing 
and the photoluminescent material is provided by an insert housed in 
the casing which surrounds and protects the insert from damage by 
loads applied to the track such as people treading on the track. 

5 .'I 

The phoioluminescenr insert preferably comprises a base strip 
provided on at least one side with a lajrer of photoluminescent 
material and an optional UV protective coVer layer on top of the 
photoluminescent layer. A light coloured base layer may be 

10 provided under the photoluminescent layer. : 

The base strip may be made of any material suitable for application 
of the photoluminescent material, for e;Kample metal, alloy, plastics 
or composites of these. In a preferred arran|gement . the base strip is 
15 made of aluminium or aluminium alloy. By the use of a metallic 
base strip, the insert can be made relatively thin which in turn 
allows the depth of the housing to be kepi to: a minimum. 

As a result, the track may be produced with a low profile which 
20 enables the same track to be used in areas with different types and 
thicknesses of floor coverings butted up to| the edges of the track. 
The track may also be used in areas with,:'no floor covering at all 
where the low profile does not create a hazard to trip a person. 

25 The casing may comprise two parts for as-sembly together with the 
photoluminescent insert located therebetween. For example, one 
part may be a base member for mounting thje track in its position of 
use and the other part may be a cover member attached to the base 
member with the photoluminescent insert located and retained 

30 therebetween. 'i 
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The base and cover members may be perroiianently secured together 
during assembly of the track by any suitable means such as adhesive 
or welding. More preferably, however, thej base and cover members 
5 are releasably connected together. For example, the base and cover 
members may have interengageabJe formations for push or snap fit 
together during assembly of the track. j. 

i. . 

By releasably connecting the two parts of iihe track in this way, if 
10 the cover member is worn or damaged in service, it can be removed 
with the base member and insert in situ and a replacement cover 
member can be fitted allowing the tratpik to be repaired with 
minimum delay and disruption. In this ^^^ay, cost savings can be 
made for maintenance of the track. t; 

I . 

There can be occasions, however, 

replace the entire track, for example duiflng refurbishment of an 

'i' 

aircraft, and in these circumstances the pho,toluminescent insert may 
be recovered and re-usod. This may allow jfurther cost savings to be 

ill' 

20 made. ' 

111* 

i 

The assembly of the base member and removable cover member can, 
however, provide traps for dirt or liquid io|:icollect which may add to 
maintenance costs by increasing the time splent in cleaning the track. 



We therefore prefer to form the outer casi||g integrally in one piece 
to provide a unitary housing for the photoluminescent insert. 



Thus, from another aspect of the present invention, there is provided 
30 a photoluminescent track for an emelrgency Jighting system 
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comprising an elongate outer casinlg and an elongate 
photoluminescent insert extending lengthwise of the outer casing, 
the insert having a first side and a second side and having 



ohotolumineacent material on at least o 



ne of said first and second 
Sides, and the outer casing having opposed main walls extending 
between and integral with opposed side walls with the main walls 
overlying the first and second sides of the| insert, and at least the 
main wall of the outer member overlyitjg the photoluminescent 
material being light transmissive . j 

By this arrangement, the insert is surrounded and protected within 

1 

ihe outer casing along the length of the track, and the integrally 

I 

formed main and side walls of the ouster casing substantially 
eliminate traps for dirt and liquid thereby facilitating cleaning of the 

track. I 

I 

The outer casing may be formed separate ftjom the photoluminescent 
insert with the main walls and side walls of the housing defining a 
longitudinally extending slot in which the photoluminescent insert is 
received. Thus, the outer casing may be 
moulding and the photoluminescent insert m 



formed by extrusion or 
ay be slidable lengthwise 



of the slot for push-fitting from one end of the slot. 



The outer casing may be formed with the slot open at both ends so 
that the photoluminescent insert can be inserted from either end with 



both ends oi tbe slot being closed by attachi 



ng a respective closure. 



Alternatively, the outer casing is formed yith the slot open at one 
end and closed ai the other end so that the photoluminescent insert 
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can be inserted from one end only which is 
a closure. 



then cloiied by attaching 



10 



15 



20 



25 



The closure may comprise an end cap which may be released or a 
membrane which may be ruptured to open tAe slot when desired. In 



30 



this way, the photoluminescent insert can 
when the track is replaced. 



oe removed and re-used 



In an alternative arrangement, the outer casing is formed integrally 
with the photoluminescent insert. Thus, the outer casing may be 
formed by extrusion or moulding onxo the 



photoluminescent insert. 



In this way. the insert and outer casing are permanently united. 



The various types of track above-described 



may be retro-fitted to an 



aircraft after manufacture either to provide an emergency lighting 



system or to replace an existing emer 
Alternatively or additionally, the track m 
equipment during manufacture of an aircraft 



gency lighting system, 
ay be fitted as original 



Where the track is fitted as original equjipment. it may be pre- 
assemblcd to components for assembly of thje aircraft. For example, 
for installation of the track on the floor of an aircraft, it is 



envisaged that the track may be attached 
assembly of the aircraft. 



to the floor panels for 



Thus, according to yet another aspect of the present invention, there 
is provided a component for use in the construction of an aircraft 

i 

wherein the component is provided with a photoluminescent track to 
define an escape route in the assembled aircraft. 
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The track may be manufactured 



pre-determined lengths 



corresponding to the size of the floor paneU. In this way. the track 
is built-in during assembly of the aircraft and a separate assembly 

operation to install the emergency lighting system is avoided. 

I 
I 

In use of the track, the surface of the outer casing which in use is 
outermost und transmits the light emitted by the photoluminescent 
material of the insert is exposed and susceptible, especially when 
mounted on the floor, to being scratched, squffed. worn or otherwise 
damaged in service. 



As a result, it may be necessary to repair 
has been damaged outside the normal 
schedule for the aircraft. Substantial cost 
aircraft has to be taken out of service 
effected, especially if suitable spare parts 
for fitment. 



or replace a track which 
service or maintenance 
s may be incurred if an 
while such repairs are 
are not readily available 



We may therefore prefer to provide a track which can be fitted 
either way up with the photoluminescent material arranged to emit 
light through that surface of the track whicK is outermost. 



Accordingly, in another aspect, the present invention provides an 
emergency lighting system in or for an aircraft comprising guide 
25 means including an elongate track including a photoluminescent 
insert capable of emitting visible light to identify an escape route 
wherein the track can be fitted either way up vi^ith the 
photoluminescent insert arranged to identif>' the escape route. 



Received 08-01-01 15:Zd 



From-DlZl d56 13B8 



To-THE PATENT OFFICE Page ZO 



16 



10 



15 



20 



25 



By this arrangement, a track which is damaged in service can be 
repaired by removing and re-fitting the damaged track the other way 
up so that the side which was outermost 



originally and has been 



damaged is now innermost and the side which was innermost 
originally is now ouiermosi. In this way, a repair can be effected 
simply and easily in situ using the existing i:rack thereby eliminating 
delays caused when a suitable spare part is not to band and has to be 
obtained specially - 

Preferably, the track comprises an elongate outer casing in which 
the photoluminescenl insert is housed. The photoluminescent insert 
may be provided with photoluminescent mjaterial on one side only 
with the insert being removable from the casing. 

In this way, the orientation of the insert can be reversed when the 
casing is fitted the other way up so that the photoluminescent 
material is capable of emitting visible light through that side of the 
casing which is outermost in both the original and reversed positions 
of the track. For example, the outer casing may be an extrusion or 
moulding of plastics material with an elongate longitudinal slot in 
which the photoluminescent material is 
previously - 



Alternatively, the photoluminescent insert 
photoluminescent material on both sides 
emJiiing visible light through that sidt: 
outermost without requiring the orien 
reversed . 



may be provided with 
so as to be capable of 
of the casing which is 
tation of the insert to be 



received as described 
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In this arrangement, the photoluminescent insert may be 
incorporated into the outer casing to provide an integrated unitary 
For example, the photoluminescent insert may be 
incorporated by moulding or extruding th^ outer casing onto the 



30 



construction. 



5 insert so that the insert is permanently aiiacjied to the casing 



Thus, according to another aspect of the present invention, there is 



provided an emergency lighting system 
comprising an elongate track capable of 



in or for an aircraft 
emitting visible light to 



indicate an escape route, the track including an insert extending 



lengthways of the track, the insert 



being provided with 



photoluminescent material on each side, and an outer casing of light 
iransmissive material covering each side 6f the insert, the casing 
being capable of mounting either way up to present a selected one of 
the first and second sides of the insert foj; the emission of visible 
light. 

1' 

Preferably, the track is substantially symmetrical about a plane 
through the insert parallel to the longitudiniil direction. In this way, 
the track can be fitted either way up without modification to the 
surrounding structure. 

Advantageously, the insert comprises a sui|port or base strip coated 
on each side with photoluminescent material having suitable after- 
glow properties, for example zinc sulphide or strontium aluminate. 
The base strip may be made of any |uitable material but is 
preferably made of metal, for example alurrjiinium . 

I. 

Thus, the insert may comprise a base strip of aluminium having a 
thickness of preferably not more than 2riim , more preferably not 
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more than 1mm and most preferably 0.66mm or less. In a preferred 
construction, a strip of aldminium foil is employed but it will be 
understood, however, that! other materials may be employed to 
support the photoluminescent material. ; 

5 I ; 

The photoluminescent mateirval of the insertj may be overcoated with 

a UV protective laye'r to prevent i degradation of the 
photoluminescent material. | Additionally, qr alternatively, the light 
transmissive material m|ay provide UV protection for the 
10 photoluminescent material | of the insert, j The light transmissive 
material may be adapted to provide any desired characteristics for 
The intended application, fojr e?cample fire resistance. 

i ' 

■ i 

Preferably, the track is fiormed integrally in one piece with the 

I j 

15 insert integrated in the casing. For example, the casing may be 
moulded or co-cxtruded onio the insert. Inj this way, the insert may 
be encapsulated within the casing. As a itGSuU, ingress of dirt or 
moisture is prevented. j 

i 1 

20 According to a still furihey aspect of the pVesent inveniion, there is 
provided a photoluminescent insert for an crncrgency lighting system 

in an aircraft comprising aln elongate suppqrt strip provided on each 

.1 

side with photoluminescent material. i 



25 Advantageously, the insert is embedded !j in a light transmissive 

to 



plastics material such 
photoluminescent material 

extruded onto the insert which may be in 
coated on both sides with photoluminesceni.imaterial . 



as polycarbonate to protect the 
For example,.! the plastics may be co- 
the form of a metal foil 



30 
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According to a atill further aspect of the pijesent invention, there is 
providing a method of repairing an emergency lighting system in an 
aircraft wherein the emergency lighting syajtem includes an elongate 
track arranged to emit visible light phcjtoluminescently from a 
selected one of two sides of the track, the ijiechod including the step 
of reversing the orientation of the ij track to emit light 

photolurovnescently from the other side. j 

i 

Preferably, the photoluminescent emission of light is provided by an 
insert which may be provided on both sid4s with photoluminescent 
material so that the track eihits visible light in both orientalions . 
Alternatively, the insert is provided with p|hotoluminescent material 
on one side only and the method further ixjcludes removing and re- 
fitting the insert the other way up within the track when the 
orientation of the track is reversed. 

The photoluminescent guide means may comprise a single track 
having any of the constructions above-described extending along the 
escape route for the user to follow but more preferably, two tracks 
are provided spaced apart to define therebetween a path along the 
escape route in which a user can move towards an exit assisted by 
any symbols, words or markings provided! to indicate the shortest 
route to an exit. 



The photoluminescent guide means may ie positioned at or near 
floor level. For example, where rows of seats are arranged on 
either side of a central aisle with exits at jeach end and/or between 
the ends, the photoluminescent guide means preferably extends along 
the aisle with branches leading from the aisle to the exits. In this 
way, an escape route is provided from any position along the aisle to 
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any exit with the nearest exit being identified by the presence of 
appropriate symbols, words or markingS- 

In a preferred arrangement, tracks are provided on the floor on each 
side of the aisle adjacent lo the seats so ctb to emit a substantially 
continuous path of light along both sides of the aisle leading to an 
exit from any row of seats within the cabin. Providing tracks on 
eacli side of the aisle delimits a path bet|veen the seats in which 
people can move towards an exit without bemg trapped between rows 
of seats. 

In a particularly preferred arrangement, each track is arranged to 

seat on that side of the 
the track adjacent to the 
to the outer edge of the 



extend beJow the armrest of the adjacent ^ 
aisle. More especially, the inner edge of' 
aisle is located substantially perpendicular; 
armrest- 



In this way, the track is positioned outside the area trodden on by 
people as they walk along the aisle and/or . exposed to the wheels of 
trolleys pushed along the aisle under normal conditions of use. As a 
result, the track is less susceptible to danijage and service life may 
be extended. 



ts 



The position of the track below the armres 
track from wear and tear in service w 
exposure of the photoluminescent material 
from overhead ceiling lighting employed 
activate the photoluminescent material . 



is chosen to protect the 
ile providing sufficient 
to ambient light and/or 
for normal lighting to 
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In addition to providing the photoluminescent guide means at or near 
floor level, photoluminescent guide me^ns is preferably also 
provided at or near ceiling level. The guide means at or near the 
ceiling is preferably a mirror image of th^ guide means ai or near 
the floor and may be of similar construclion and/or may include 
similar symbols, words or markings to indicate the direction to the 
nearest exit. i 

Thus, from another aspect, the present; invention provides an 
emergency lighting system in or for an aircraft having rows of seats 
arranged on either side of an aisle, the sysjem comprising low level 
photoluminesceni guide means operable to identify an escape path at 
or near floor level and high level photoJuminescent guide means 
arranged to identify an escape path at otj near ceiling level, the 
photoluminescent guide means being arranged to assist evacuation of 
the aircraft by a person moving along ihe aisle between the rows of 
seats to an exit. 

By providing the photoluminescent guide means at both low and high 
levels, at least one of the guide means will usually be available for 
ihe user to follow. For example, if visibility of the high level guide 
means is obscured or blocked by smoke, th^ user can follow the low 
level guide means below the smoke level. Alternatively, if visibility 
of the low level guide means is obscured ^r blocked by water, the 
user can follow the high level guide means. 

Each row of seats may be provided by a demountable multi-seat unit 
on each side of the aisle allowing the number and arrangement of 

seats to be altered. For example, seat uniis comprising two, three 



or four seals may be provided. These units 



are normally of different 
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width with the result that the width of the aisle between seat units 
on each aide can change when one seat unit is replaced by another 
seat unit with more or less seats. 

5 This can lead to problems where the emergency lighting system is 
provided by a floor mounted track. In particular, the position of the 
floor mounted track is fixed on installation of the emergency 
lighting system and, if the seating layout is later changed by fitting 
a wider seat unit, this may extend over the track so that the escape 

10 path is concealed. 

Accordingly, we prefer to provide the seat units with a 
photoluminescent track on the side of the aisle seat, preferably close 
to the floor. The track on the aisle seats is provided in addition to 
15 the existing floor track and will provide an escape route for 
passengers to follow where the floor track is concealed by the seat 
unit. In this way, the appearance of a substantially continuous track 
along each side of the aisle leading to an exit may be maintained 
without modification to the floor track. 

20 

Thus, from another aspect of the present invention, there is provided 
in or for an aircraft having rows of seats on each side of an aisle 
and a photoluminescent track extending along each side of the aisle 
at or near floor level, at least one row including a demountable 
25 multi-seat unit on at least one side of the aisle such that the width of 
che aisle may be altered by fitting any selected one of a plurality of 
demountable multi-seat units of different width, wherein a 
photoluminescent track is provided on that side of the multi-seat unit 
which, in use, is arranged adjacent to the aisle. 

30 
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Preferably, the track includes photoluminescent material such as 
zJnc sulphide or strontium aluminate overlaid by a cover of 
transparent or translucent material attached to the seat unit to locate 
and retain the photoluminescent strip in place. The 
photoluminescent material may be provided by any of the 
phoioluminesceni inserts previously described. 

Other features, benefits and advantages of the invention in each of 
its aspects will be more fully understood from the description later 
herein of exemplary embodiments. 

The invention will now be described in more detail, by way of 
example only. with reference to the accompanying drawings 
wherein :- 

Figure 1 is a cross-sectional view of the interior of the cabin 
of a passenger aircraft fitted with ceiling and floor mounted 
photoluminescent guide means embodying the present 
invention ; 

Figure 2 shows a section through a track of the guide means 
shown in Figure 1; 

Figure 3 shows a detail of the floor mounted photoluminescent 
guide means of Figure 1; 

Figure 4 shows an exit provided with photoluminescent 
indicator and sign means embodying the present invention; 
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Figure 5 shows a section through an alternative track suitable 
for use in the present invention; 

Figure 6 is a side view of the track shown in Figure 5; 

Figure 7 is a plan view of the track shown in Figure 5; 

Figure 8 is an enlarged cross-section of The insert of the track 
shown in Figure 5; 

Figures 9a through 9e are perspective views of one end of the 
track shown in Figures 5 lo 8 depicting the method of 
assembly ; 

15 Figure 10 shows a section through another track suitable for 

use in the present invention; 

Figures 11a through llf show examples of various marker 
symbols that can be incorporated in the track of the present 
invention; 



10 



20 



25 



Figures 12a through 12d are perspective views showing the 
method of attaching the marker symbols to the track; 

Figure 13 shows schematically the general arrangement of the 
emergency lighting system in an aircraft having 
interchangeable seat units; and 



Figure 14 shows a detail of the aisle scat of an 
interchangeable seat unit for the emergency lighting system of 
30 Figure 13. 
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Referring first to Figures 1 to 4 of the accompanying drawings. 
Figure 1 shows a typical arrangement of seating in the interior of a 
cabin 1 of a passenger aircraft. The seats 2 are arranged in rows 3 
(only one shown) on opposite sides of a central aisle 4. In this 
embodiment, six seats 2a through 2f are shown in each row 3 
arranged in two groups of three on opposite sides of the central 
aisle 4. This is not essential however and it will be understood that 
the number and arrangement of seats in each row may be varied 
while providing a central aisle separating groups of seats in each 
row for access in the direction of the length of the cabin. 



An overhead electrical lighting system (not shown) is installed in the 
ceiling of the cabin 1 above the seats 2 for illumination of the 

15 cabin 1 under normal conditions. In an emergency, for example 
following a crash landing or aborted take-off, the ceiling lighting 
system may be inoperable due to impact damage to the structure of 
the aircraft or by fire or by water. The ceiling lighting system may 
also be rendered ineffective or obscured by the presence of smoke in 

20 the cabin 1 following outbreak of a fire. 

In this embodiment, photoluminescent guide means 5 is provided to 
assise evacuation of the aircraft in the event the normal overhead 
electrical lighting system fails or is blocked by smoke. The guide 
25 means 5 comprises a floor mounted emergency lighting system 6 and 
a ceiling mounted emergency lighting system 7 each comprising two 
tracks 6a, 6b and 7a, 7b incorporating photoluminescent material 
such as strontium aluminaie. 
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The floor mounted tracks 6a. 6b arc arranged on either side of the 
central aisle 4 and identify an escape route at floor level extending 
the length of the cabin 1 between the seats 2 on opposite sides of the 
aisle 4. 

The ceiling mounted tracks 7a, 7b are arranged to be a mirror image 
of the floor mounted tracks 6a, 6b and identify an escape route at 
ceiling level extending the length of the cabin 1 between storage 
compartments 8a. 8b positioned above the seats 2 on each side of the 
10 cabin 1. 

m this embodiment, the tracks 6a, 6b and 7a, 7b are of similar 
construction but this is not essential, for example the ceiling tracks 
7a, 7b are not subjected to the same wear and tear as the floor tracks 
15 6a. 6b and this may allow the use of a less robust construction for 
the ceiling tracks 7a, 7b compared to the floor tracks 6a, 6b. 

As shown in Figure 2, each track 6a, 6b and 7a, 7b has a 
photoluminescent insert 9 housed in an outer casing 10 formed by a 
20 base member 11 for mounting on the floor/ceiling and a cover 
member 12 for protecting the insert 9. 

The photoluminescent insert 9 comprises one or more base layers of 
vinyl containing a whitening agent such as titanium dioxide, overlaid 
25 by one or more layers of vinyl containing photoluminescent material 
such as strontium aluminate and a LTV protective top layer. 

The base member 11 and cover member 12 are extrusions of plastics 
such as polycarbonate. The cover member 12 at least is transparent 
30 or translucent so that light can pass through. In this way, the 
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photoluminescent maierial of the insert 9 is activated by exposure to 
natural or artificial light, and light emitted by the photoluminescent 
maierial illuminates the escape path in conditions where the 
illumination from either natural light or the normal ceiling lighting 
5 is low or absent. 

The strontium aluminate employed as the photoluminescent material 
emits a yellow light tinged with green but it will be understood that 
the colour may be altered depending on the materials employed. 
IG Generally, yellow is preferred, however, as providing a visible glow 
at low levels of natural lighting. 

It will also be understood that the base member 11 and/or cover 
member 12 may be made from other materials and that the shape and 
15 configuration of the base member 11 and/or cover member 12 may 
be altered from that shown to change the shape of the casing 10 to 
suit any given application. 



The base member 11 and cover member 12 may be permanently 
20 secured together, for example by ultrasonic welding. More 
preferably, however, the base member 11 and cover member 12 are 
releasably connected, for example by interengagcable formations 
(not shown) which may be a press or snap fit, so that the casing 10 
can be assembled and dts-assembled. 

25 

In this way, if the cover member 12 is damaged in service, a 
replacement cover member 12 can be fitted without removing and 
replacing the whole track. Additionally, the photoluminescent 
material of the insert 9 is relatively expensive and, when the track is 
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replaced, for example during a refurbishment of the aircraft, the 
insert 9 can be recovered and re-used if desired - 

The tracks 6a, 6b and 7a. 7b may each be provided as a single section 
of the required length. More preferably, however, the tracks 6a,6b 
and 7a. 7b are provided by a plurality of track sections of shorter 
length laid end to end to produce the required length. The sections 
may be formed in a range of standard lengths, for example 1 or 2 
metres, which can be used to produce tracks 6a, 6b and 7a. 7b of any 
desired length and shape to suit the layout of the seats and exits in a 
particular aircraft. 



The aircraft is provided in known manner with doors 13 (Figure 4) 
at the front and rear ends of the cabin 1 through which passengers 
15 can board and leave the aircraft under normal conditions. These 
doors 13 can also be used as exits in an emergency. 

The aircraft is also provided with a doors 14 positioned midway 
between the ends of the cabin X on opposite sides of the aisle 4. 
20 usually over the wings for use as exits in an emergency only. 
Access to these centrally positioned doors 14 is normally provided 
between iwo rows of seats 2. 

The floor mounted guide tracks 6a, 6b are arranged to identify an 
25 escape route at floor level leading from a seat 2 at any position 
within the cabin 1 to each of the exit doors which can be opened in 
an emergency for passengers to leave the aircraft. For example 
Figure 3 shows the arrangement of the guide tracks 6a, 6b to identify 
the overwing exits on each side of the aisle 4. As shown, in the 
30 vicinity of the exits, the floor mounted tracks 6a. 6b extending along 
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the cabin 1 arc arranged to extend from the centre aisle 4 to the 
exits. The corresponding ceiling mounted guide tracks 7a. 7b 
preferably also extend from the centre aisle 4 to the exits in similar 



manner. 



To help movement of passengers towards the exits, the tracks 6a, 6b 
and 7a, 7b incorporate markings such as arrows 15 pointing in the 
direction of the nearest exit and/or words 16 such as 'EXIT' to 
identify the shortest route for passengers to follow. 

10 

The markings 15,16 may be rendered visible by blocking the light 
emitted from the photoluminescent inserts 9. For example, the 
markings 15,16 may be printed on the cover member 12, preferably 
on the inside face so as to be protected from possible damage, 
15 especially by people treading on the floor mounted track 6. More 
preferably, the markings 15,16 are applied to the strips 9 of 
photoluminescent material themselves. 

Alternatively, the markings 15,16 may be provided by the use of 
20 dyes which also glow in the dark with a distinctive colour differeni 
to that of the photoluminescent material. 

The provision of markings 15,16 as pan of the emergency lighting 
systems 6.7 which act to guide passengers from their seats to the 
25 nearest exit is important in an emergency situation where the 
interior of the cabin 1 may be jn darkness following failure of the 
normal electrical lighting system and vision may be further 
restricted by smoke from a: fire. 
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Thus, the light emitted by the tracks 6a. 6b and 7a, 7b due to their 
photoluminescGTice not only identifies the escape route in darkness 
but will have a calming effect thereby reducing the panic and 
confusion caused by an accident and assisting passengers to find 
5 iheir way lo an exit with confidence so that ihe time for evacuation 
may be reduced. This can be crucial in an emergency situation where 
a saving of a few seconds may make the difference between life and 
death . 

10 To this end, as shown in Figure 4, the present invention further 
provides photoluminescent indicator means 17 to identify the 
location of each exit door 13 and photoluminesccnt sign means 18 to 
identify the instructions and controls for opening each exit door 13. 
It will be understood that each exit door 14 would be provided with 

15 similar indicator means 17 and sign means 18. 

Thus, it is importani in an emergency situation that the exit 
doors 13,14 are dearly identifiable, and that the location and 
operation of the controls for opening the exit doors 13,14 is clearly 
20 indicated so that the exit doors 13,14 can be opened easily by a 
passenger who may be in a panic and confused, and who may not be 
familiar with the controls. 

In addition, it is important, that the exit doors 13,14 remains clearly 
25 identifiable after they have been opened so that any other passengers 
finding their way lo the vicinity of the exit doors 13.14 can escape- 
Again, any unnecessary delay in finding and/or opening the exit 
doors 13,14 may be the difference between life and death in an 
emergency situation. 

30 
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The indicator means 17 for identifying the exit door 13 includes 
photoluminescent material and. as shown in Figure 4. extends 
around the exit door 13 on the wall of the cabin 1. In this way, the 
position of the exit door 13 is identified by the Jight emitted by the 
5 photoluminescent material and can be seen by passengers 
approaching the exit both when the exit door 13 is closed and after it 
has been opened. This is extremely important for passengers who 
are seated away from an exit and are not first to reach and open the 
exit door 13. 

10 

The indicator means 17 may be applied to the wall of the cabin 1 as 
paint or tape incorporating the photoluminescent material with an 
optional transparent or translucent cover (not shown) overlaid to 
protect the photoluminescent material. Alternatively, the indicator 
15 means 17 may be attached to the wall of the cabin 1 as a track 
similar to the emergency lighting systems 6,7 described previously. 

The indicator means 17 may extend around the exit door 13 as 
shown. Alternatively, the indicator means 17 may be provided on 
20 one or both sides of the exit door 13- In the latter case, it is 
preferred that the indicator means 17 extends to a height of at least 
four feet. The photoluminesdent material may be arranged to emit 
any desired pattern of light, for example broken or unbroken, 

25 The position of each exit door 13 is further indicated by the 
provision of photoluminescent markings 19 such as the words 
'EXIT' on the door 13 and/or on the wall of the cabin 1 on either 
side of the door 13, the latter again still being visible after the 
door 13 has been opened. 
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The markings 19 may be of any suitable size and shape and may be 
provided at the top and/or bottom of both the door 13 and the 
surrounding wall of the cabin 1 so to be visible at both floor and 
ceiling level. The markings 19 may; be applied in any suitable way. 
for example with photoluminescent paint on a panel 20 providing a 
contrasting background for enhanced visibility and optionally 
overlaid with a transparent or translucent protective cover. 

The sign means 18 for identifying the instructions and controls for 
opening the exit door 13 includes a graphic symbol such as a 
photoluminescent arrow 21 positioned behind an operating handle 22 
to indicate the direction on which the handle 22 must be moved to 
release and open the exit door 13. The arrow 21 may be applied in 
any suitable way such as with photo^luminescent paint which may be 
overlaid with a transparent or translucent protective cover. 

The handle 22 may also be photoluminescent for enhanced visibility, 
for example photoluminescent paint may be applied to the handle 22. 
Alternatively, the handle 22 : may be provided with a 
photoluminescent insert 23. The photoluminescence applied to the 
handle 22 may also be in the form ,of a graphic symbol such as an 
arrow to indicate the direction of opening. 

The sign means 18 further includes a panel 24 on which opening 
instructions for the door 13 may be printed with photoluminescent 
ink and preferably overlaid with a transparent or translucent 
protective cover. The panel 24 is located adjacent to the handle 22 
and may assist location of the handle 22. 
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The indicator means 17 and sign means 18 above^described would be 
provided at each of the exits and may be altered to suit the location 
and/or operation of the particular exit door 13,14. 

As will now be appreciated, the embodiment above-described 
provides a fully integrated photoluminescent emergency lighting 
system for assisting evacuation of an aircraft in an emergency which 
does not require any electrical power source and which continues to 
provide a visual indication of an 
locally, for example by a fire. 



escape path even if damaged 



It will also be understood that the invented photoluminescent 
emergency lighting system can be installed either as original 
equipment when fitting out a new aircraft or to replace an existing 
electrically powered emergency lighting system when refurbishing an 
existing aircraft. Where the system is retro-fitted to an existing 
aircraft, the tracks 6.7 may be adapted to replace and cover the 
original floor and ceiling electrical emergency lighting systems so as 
to avoid or reduce any major changes to the structure of the aircraft. 

Referring now to Figures 5 to 9 there is shown an alternative 
track 30 which could be employed in the floor and ceiling emergency 
lighting systems 6.7 abovc-describc;d. The track 30 comprises an 
elongate outer casing 31 of uniform, generally rectangular cross- 
section housing an elongate insert 32 containing photoluminescent 
material such as zinc sulphide or strontium aluminate. 

The casing 31 is a one-piece moulding of a rigid transparent or 
translucent plastics such as polycarbonate which transmits light both 
to activate the photoluminescent material and to allow light emitted 
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by the photoluminescent material tojbe seen. The plastics may also 

be fire resistant, ' 

i 

i 

The casing 31 has flat upper and ilower main walls 31a and 31b 
5 respectively connected by opposedj side walls 31c, 31d to define 
therebetween a substantially rectangular slot 33 in which the 
insert 32 is received. j . 

i 

As best shown in Figure 3, the insert 32 comprises a base strip 32a 

10 covered on one side by at least one layer 32b of photoluminescent 

material overlaid with a UV protective layer 32c of clear plastics or 

lacquer. ! 

i 
I 

The insert 32 extends the length of jthe slot 33 and has a width 'w' 
15 and thickness 't' slightly less than the corresponding dimensions of 
the slot 33 to provide limited clearance for push-fitting the insert 32 
in the slot 33 from one end of the cajsing 31. 

In this embodiment, the insert 32 i:s sufficiently rigid by virtue of 
20 forming the base strip 32a from sheet metal such as aluminium to 
allow push fitting for any length of casing 31. It will be understood 

that the base strip 32a may be formed from any material which 

i 

allows push fitting the insert 32. ; 

I 

I 

25 The insert 32 is enclosed and surrounded by the casing 31 and the 
slot 33 Is closed at each end by a respectively end cap 34, Each end 
• cap is similar and comprises a face plate 34a sized to match the 
cross-section of the casing 31 and an integral tongue 34b sized to fit 

within the slot 33 below the insert 32. 

I 

30 i 

I 
i 

i 
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As best shown in Figures 9a through 9e, the end caps 34 are secured 
to opposite ends of the casing 31 by locating the tongue 34b 
underneath the end of the insert 32 within the slot 33 and applying a 
continuous bead 35 of sealant adhesive to bond the face plate 34a to 
5 the end of the casing 31. In this way, the slot 33 is sealed to 
encapsulate and protect the insert 32 in the casing 31- 

The end caps 34 are constructed and assembled so as not to increase 
significantly the length of the casing 31 or block the light emitted by 

10 the insert 32, As a result, when adjacent track seations 30 are 
butted together, the inserts 32 emit a substantially continuous path 
of light. The dimensions of the casing 31 and insert 32 are chosen 
so that the insert emits light over a major part, preferably at least 
75% and more preferably at least 90%. of the outer surface of the 

15 wall 31a of the casing 31 overlying the photoluminescent material. 

The casing 31 and insert 32 are pre-assembled to form track sections 
of pre-determined length, for example 1 or 2 metres. Several track 
sections can be laid end to end and also cut into shorter lengths for 
20 fitment In the appropriate combination to produce any desired length 
and shape of emergency lighting track 30 to suit the layout of the 
seats and exits in a particular aircraft. 

If a pre-assembled track section has to be cut to a shorter length, the 
25 insert 32 is first removed by prising off one of the end caps 34 and 
sliding the insert 32 out of the slot 33- The casing 31 and insert 32 
are then cut to the required length, re-assembled and an end cap 34 
fitted to close the end of the slot 33. 
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The use of aluminium sheet for the base strip 32a of the insert 32 
has advantages over the vinyl base employed for the insert 9 of the 
previous embodiment. In particular, adhesion of the layer 32b of 
photoluminescent material is improved and chemical interaction 
between the insert 32 and the casing 31 is eliminated or significantly 
reduced. Furthermore, the fire resistance and/or smoke generation 
characteristics of the insert 32 are improved. In addition, the 
strength/rigidity required for push-fitting the insert 32 can be 
achieved with relatively thin sheet material allowing the track 30 to 
be produced with a low profile. 

The photoluminescent insert 32 extends the length of the casing 31 
such that, when track sections are laid end to end the light emitted 
by the photoluminescent material is substantially unbroken by the 
presence of the end caps 34 and provides a continuous cue from any 
point along the aisle to an exit. The track sections may be provided 
with symbols or markings to assist movement of passengers towards 
an exit in similar manner to the previous embodiment. 

Turning now to Figure 10. there is shown another alternative 
track 40 which can be used in the floor and ceiling emergency 
lighting systems 6,7 above-described. The track 40 has an 
integrated monocoque structure comprising an outer casing 41 of 
light transmissive material housing an insert 42 containing 
photoluminescent material such as Strontium aluminate. 

The insert 42 comprises a thin, flat base strip of metal foil such as 
aluminium coated on each side 43,44 with strontium aluminate and 
optionally overlaid with a UV protective top layer. The casing 41 is 
a substantially rectangular extrusion of polycarbonate with generally 
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flat outer surfaces 45,46 on each side. The length and width of the 
insert 42 is such that a major part, preferably at least 75% and more 
preferably at least 90%, of the outer surface 45,46 on each side of 
the track 40 is illuminated by the photoluminescent material of the 
insert 42. 

In this embodiment, the insert 42 has a thickness of 0.14mm to 
0.20mm and a width of 29.0mm to 30.5mm. The casing 41 has a 
thickness of 4.14mm to 4.50mm and a width of approximately 
36.00mm- As will be appreciated, the use of aluminium foil as the 
base for the photoluminescent material produces a track 40 which is 
relatively thin and lightweight. In this way, the track can be fitted 
in both carpeted and non-carpeted areas with advantages for the 
manufacture and installation of the track 40. 

As shown, the track 40 is of rectangular section and is symmetrical 
about a plane through the insert 42 parallel to the length of ihe 
casing 41. In this way, the track 40 can be installed either way up 
to present either one of the sides 43;,44 of the insert 42 outermost 
for emitting visible light photoluminescently to indicate an escape 
route in an emergency, 

In this way, if the outer surface 45,46 of the outermost side of the 
casing 41 is scratched, scuffed or otherwise damaged in service so 
as to detract from, the appearance of the track 40 and/or to reduce 
the visible light emitted photolurni nescently by the insert 42, the 
track 40 can be removed, inverted and re-fitted to position the outer 
surface 45,46 of the innermost side ot the casing 41 outermost and 
attach the track 40 by the damaged surface which becomes the 
innermost surface. This enables a simple and effective repair of a 
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damaged track 40 to be effected in situ without requiring a spare 
part. 

As will be understood, such repair may be effected during the 
5 normal turnaround of the aircraft between flights so that the aircraft 
is not grounded or delayed while repairs are carried out. Typically, 
the track 40 is secured with double sided adhesive tape which can be 
easily removed and the surface of the casing 41 cleaned to remove 
any traces of adhesive without damage to the surface when the 
10 track 40 is reversed. 

Furthermore, where the track 40 consists of a series of track 
sections of pre-determined length, for example 1 or 2 metre lengths, 
butted end to end, individual sections can be reversed independently 
15 and the whole track 40 does not have to be reversed when any part is 
damaged in service. This further simplifies and reduces the time to 
carry out any repair to the track 40. 

It will be appreciated that the benefits and advantages of reversing 
20 the track 40 may be achieved with other constructions. Thus, in the 
previous embodiments, the tracks .6a, 6, 7a, 7b and 30 can be 
reversed by removing the insert 9,32, reversing the orientation of 
the casing 10,31 and re-inserting the insert 9.32 the same way up to 
emit light through the other side of; the casing 10,31 which is to 
25 form the outer surface of the track. 

With reference to Figures 11 and ;12, various types of marker 
symbols 50 such as arrows, chevrons, words etc for use in the 
tracks 6 a , 6b , 7a, 7b , 30 , 40 above-described are shown together with 
30 the method ot attaching the marker symbols 50. 
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The marker symbols 50 are self-adtiesive and are attached to the 
photoluminescent insert 9,32,42 afterj removal of a backing film 51 
from the lower surface lo expose the adhesive. Once applied, a 
5 protective application tape 52 is removed from the upper surface to 
expose the symbol 50. ' 

In this way, symbols 50 can be provided at appropriate positions to 
indicate the direction to an exit and' to identify the position of an 
10 exit- The symbols 50 may be made; visible by blocking the light 
emitted the insert 9,32,42 so as; to appear dark against an 
illuminated background. Alternatively, the symbols 50 may be made 
visible by transmitting light of a different colour to the background. 

15 Turning now to Figures 13 and 14, there is shown a further 
embodiment of the invention applied to an aircraft 60 having 
interchangeable demountable seat units 61 of different width. 

The aircraft 60 has rows of seats 62 in two sections. In a first 
20 section, each row has six seats, three on each side of the main 
aisle 63. In a second section, each row has four seats, two on each 
side of the m.ain aisle 63. The first section may be for economy 
class passengers and the second section for business class 
passengers. 

25 ; 

I 

Each group of three scats in the first section is provided by a 
demountable multi-seat unit 61a and each group of two seats in the 
second section is provided by a demountable multi-seat unit 61b. 
The units 61a are wider than the unit's 61b and aisle 63 is narrower 
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I, 
'i 

between the units 61a in the first section than between the units 61b 

in the second section. [ 

i'. 
(' 

M 

<| 

Photoluminescent tracks 64a, 64b extend along each side of the 
5 aisle 63 to identify the boundaries of the aisle 63 and define the 
escape path therebetween. As shown,'! the escape path is wider in the 
second section . 

I- 

As a result, if the wider seat unitff 61a are fitted in the second 
10 section as shown in dotted outline jUn Figure 13 to increase the 
capacity of the aircraft 60, the width of the aisle 63 is reduced. 
This has the effect that the new boundary of the aisle 63 is no longer 

I; 

indicated by the existing tracks 64a, 64b which are now obscured by 

'I 

the wider seat units 61a. It will be understood this is but one 

II 

15 example of the effect of changing one seating unit for another and 
that other arrangements and combinations of multi-seat units may 
give rise to the same problem. ; 

To alleviate this problem without altering the layout of the existing 
20 tracks 64a, 64b on the floor of the a'ircraft 60. a photoluminescent 

track 65 is provided on the side of the aisle seat of the wider seat 

r 

units 61a which overlie the floor trajcks 64a, 64b. In this way, the 

I 

track 65 identifies the boundary of the aisle 63 and defines an escape 

li 

path between the seat units which I'the passengers can follow to 
25 evacuate the aircraft 60. i 



30 



As best shown in Figure 14, the aisle seat has a side panel 66 and 
the track 65 is located on the side facine the aisle at the bottom of 
the panel 66 close to the floor. r The track 65 is formed by 
photoluminescent material which can he mourned in a frame or 
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carrier (not shown) reJeasably attached to the side panel 66 to 

overlie and protect the photolumine'scent material. The frame or 

ii 

carrier nmay be a moulding of a suitjable transparent or translucent 
material, for example a plasiic materilal such as polycarbonate. 



The track 65 extends in the longitudinal direction of the aisle 63 and 
may be provided with markings or symbols such as arrows or words 
as described previously. The track ||65 can be of different lengths 
depending on the size and/or shape o|f the side panel 66 to which it 
is fitted- !i 



In a modification (not shown), the trjack 65 is incorporated into the 
side panel 66, for example the side panel 66 may be provided with a 
slot or recess to receive the photoluminescetit material which may be 
in the form of an insert similar to tho'^e described previously herein. 



It will be appreciated that the exemplary embodiments described 
herein are intended to illustrate the <i|vGrse range and application of 
che invention to different situations and that features of the 
embodiments may be employed ; sep Jjrately or in combination with 
any other features of the same or dif^,^erent embodiments to produce 

any desired system, of emergency lighting. 

|i 

i! 

It will also be understood that while the specific materials and/or 

configuration of the various parts of||the emergency lighting system 

described and illustrated arc believed to represent the best method 

currently known to the applicant, ijt will be understood that the 

invention is not limited thereto and Ithat various modifications and 

. . : Ii . . 

improvements can be made within thcjspirit and scope of the claims. 
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For example, the photoluminescent mjaterial employed in the various 
examples of the invention may of any type providing an 



acceptable level of illumination ^or a 



kufficient period of time. 



5 Finally, although the invention ! has jjbeen described with particular 

reference to the provision of am emergency photolunninescent 

i 1 

lighting system in an aircraft, it|will|ibe appreciated by those skilled 

I li 

in the art that the invention also 'has application to other mass 

: |j 

transportation carriers, such asiships, trains, coaches and the lilce 
10 where there is a need to be able ko ex||acuate large numbers of people 

; il , . 

as quickly as possible in an emergencjy situation and the invention is 

I II 

deemed to include all such applications of the invented system. 



t 

i 
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CUAIMS 



I 



I 



1. An emergency lighting system in or for an aircraft comprising 
photoluminescem guide means cjperable to identify an escape route 
leading to an exit, photoluminescent indicator means operable to 



identify the exit in both Open an'd do 



photoluminescem sign means operable to identify instructions and 
controls for opening the exit. 1 j 



sod conditions of the exit, and 



2- An emergency lighting system. | according to claim 1 wherein 
the indicator means includes photoluminescent material such as zinc 
sulphide or strontium aluminate loperable to provide illumination on 
one or both sides of the exit, rnore preferably around the exit, in 
conditions of darkness or low illumination. 



according to claim 2 wherein 



3. An emergency lighting system 

the photoluminescent material lis cojv^crcd by a light transmissive 
plastics material such as polycarbonate. 



4. An emergency lighting system according to claim 2 or claim 3 

1 

wherein the photoluminescent material is provided in the form of an 

! I 

insert, self-adhesive tape or paint. 



5. An emergency lighting system according to any preceding 
claim wherein the indicator means ijjicludes a word and/or symbol 
identifying the exit photoluminescently . 



6. 



An emergency lighting system 



according to claim 5 wherein 



the word 'exit' and/or a symbol of a door is provided on the door or 
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surrounding structure, preferably In 
contrasting background or vice viersa 



photoluminescent material on a 



7- An emergency lighting siysier^ according to any preceding 

sign means include a symbol 
door handle to indicate 



claim wherein the photoluminescent 
such as an arrow behind! a 
photoluminescently the direction] in Which the handle must be turned 
to open the door. 

8. An emergency lighting: sylstenl according to claim 7 wherein 
the arrow is photoluminescent on a cbjntrasting background. 



9. An emergency lighting 



sySjtetn. according to claim 7 or claim 8 



wherein the handle is photoluminescent. 



10. An emergency lighting sy 



stem 



according to any of claims 7 



to 9 wherein the operating instructions arc photoluminescent, for 
example printed with photolumin'escent ink on a contrasting 
background. 

11- An emergency lighting systenri according to any preceding 
claim wherein the photoluminiesc|ent gjuide means is In the form of at 
least one track incorporating photoluininescent material such as zinc 
sulphide or strontium aluminate jwhich is operable to illuminate the 
escape route in conditions of darjcnes's 



or low illumination. 



12. An emergency lighting system; according to claim 11 wherein 
the track includes symbols, vlords or other Suitable markings 

I ■ . . 

separately or in any combination to indicate the direction to the 
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nearest exit, for example, the trsick njay include symbols like arrows 
and/or words such as exit to assist escape in an emergency. 

13- An emergency lightinjg syiitem according to claim 11 or 
5 claim 12 wherein the track is provided in a continuous section, 

II • 

14. An emergency lightinig Ust^L according to claim 11 or 
claim 12 wherein the track is provided by a plurality of separate 
sections laid end to end. ! ! 



15. An emergency lighting' system according to any of claims 11 
to 14 wherein the photolumrneecent material is substantially 
continuous along the track, 



15 16. An emergency lighting, system 



according to any of claims 11 



to 14 wherein the phoiolumiiiesbent 'jmaterial is provided at spaced 
intervals along the track, 

17. An emergency lighting, system; ^according to any of claims 11 
20 to 14 wherein a combination of| continuous and broken regions of 
photoluminescent material is jemployejd to indicate the position of an 
exit, for example, the photoliiminesGi|int material may be continuous 

: 1 

along the aisle and broken where the'track branches to an exit. 



25 18. An emergency lighting, system: according to any of claims 11 
to 17 wherein the position of ajn exit is indicated by a change in 
colour of the light emitted by the photoluminescent material. 



19. An emergency lighting | system; 



30 



according to any of claims 11 



lo 18 wherein the photoluminescent material is protected by a cover 
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of light transmissivc material!, fbr example a transparent or 
translucent plastics material such as j^olycarbonate, that allows light 
to pass through both to activate tlhe fjhotoluminesceni material and to 
illuminate The escape route and is jpreferably resistant to cleaning 
5 fluids or other liquids which, may cbme into contact with the track 



and/or is fire resistant to reduce 



or jprevent the generation of smoke 



or hazardous fumes and/or is opTionially given a surface hardening 



treatment on at least that surface 



arranged to transmit light 



10 20. An emergency lighting sysxemj 



according to claim 19 wherein 



the cover is provided by an outer casing and the photoluminescent 
material is provided by an insert; j housed in the casing which 
surrounds and protects the insert 



according to claim 20 wherein 
s a base strip, for example of 



21. An emergency lighting , system] ; 
the photoluminescent insert comprisfes 
metal such as aluminium, provided oxji at least one side with a layer 
of photoluminescent material anjd optionally a UV protective cover 
layer on top of the photolumine:scerit| layer and/or a light coloured 



22. An emergency lighting iystem. according to claim 20 or 
claim 21 wherein the casing comjjrises two parts for assembly 
together with the photoluminescent insert located therebetween, for 

the track in its position of use 
the base member with the 



li 



25 example a base member for mounting 

t 

and a cover member attached td 



photoluminescent insert located and retained therebetween 
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23. An emergency lighting system* 
the two parts of the casing are 
assembly of the track, for examj^le by 



5 24, An emergency lighting system 



47 ' 



according to claim 22 wherein 
ermanently secured together during 
adhesive or welding. 



the two parts are releasably cdnnected together, for example by 



interengageable formations for 
assembly of the track. 



according to claim 22 wherein 



pusn or snap fix together during 



25. An emergency lighting ^yste](n according to claim 20 or 

formed integrally in one piece 



|yst 



claim 21 wherein the outer casing is; 
to provide a unitary housing for the photoluminescent insert 



26. An emergency lighting system 
the photoluminescent insert has 
has phoioluminescem material 



according to claim 25 wherein 
a first side and a second side and 
on at least one of said first and 



second sides, and the outer casing has opposed mam walls extending 
between and integral with oppoLed iide walls with the main walls 



overlying the first and second sides 
main wall of the outer memb 
material is light transmissive J 



of the insert, and at least the 



er overlying the photoluminescent 



27. An emergency lighting ; system i 
the outer casing is formed separable fr 



25 with the main walls and side 



according to claim 26 wherein 
om the photoluminescent insert 



wails of the housing defining a 



longitudinally extending slot in w'htcli the photoluminescent insert is 



received, for example, the oiiter 



:casihg may be formed by extrusion 



or moulding and the photoluminescent insert may be slidable 



lengthwise of the slot for push-fi 



tting 



from one end of the slot. 
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the slot is formed with at least one; 



48 



3tem 



insert and said open end is closed by attaching a closure, for 
example an end cap or a membrane . 



29. 



claim 21 wherein the outer casing 
photoluminescent insert, for example 



according to claim 27 wherein 
end open for insertion of the 



An emergency lighting system according to claim 20 or 



is formed integrally with the 
the outer casing may be formed 



by extrusion or moulding onto the pHotoluminescent insert 



30. 



An emergency lighting systenl 



to 29 wherein the track can be re 



according to any of claims 11 
tro-fitted to an aircraft after 



manufacture either to provide an emergency lighting system or to 



replace an existing emergency 



fitted as original equipment during niianufacture of an aircraft. 



ightiing system or the track can be 



31. An emergency lighting system' 
the track can be pre-assembled 
manufacture of an aircraft, for 
to floor panels for installation 
aircraft. 



according to claim 30 wherein 
to components for assembly during 
exarhplB. the track may be attached 
the track on the floor of an 



of I 



32. An emergency lighting system i according to claim 31 wherein 
the track is formed in pre-determined lengths corresponding to the 
size of the floor panels. 



33. An emergency lighting system 



to 32 wherein the track can be fitted either way up with the 



photoluminescent material arranged! 
surface of the track which is outermost 



according to any of claims 11 



to emit light through that 
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34. An emergency lighting systemj 'according to claim 33 wherein 
the photoluminescent insert is provided with photoluminescent 



material on one side only and 
reversing the orientation when til 



is removable from the casing for 

1.: 

e casing is fitted the other way up. 



35- An emergency lighting syistenrJ laccording to claim 33 wherein 



the photoluminescent insert ii;: provided with photoluminescent 

be capable of emitting visible light 
is outermost whichever way up 



material on both sides eo as to 
through that side of the casing whicii 
the casing is fitted. 



36. An emergency lighting system 
the photoluminescent insert is in'co 
provide an integrated unitary cons 



rn 



according to claim 35 wherein 
orated into the outer casing to 
trt^ction . 



37. An emergency lighting system according to claim 35 or 

I I T '' 

claim 36 wherein the track is substantially symmetrical about a plane 
Through the insert parallel to the 



onfcitudinal direction. 



38. An emergency lighting system 'laccording to claim 36 wherein 



the insert comprises a support oif 
photoluminescent material and 



I 

ba^e strip coated on each side with 

. w 

optionally overcoated with a UV 

1 ^^ . 

protective layer to prevent degradation of the photoluminescent 
material - 



39. An emergency lighting system 
the insert comprises a base strip of 



iaccording to claim 38 wherein 
etal such as aluminium having 



a thickness of preferably not more ithan 2mm, more preferably not 



more than 1mm and most prefera 



bly 0;,66mm or less. 
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40. An emergency lighting stern according to claim 38 or 

risejs a base strip of aluminium foil. 



claim 39 wherein the insert com 



5 41. An emergency lighting ; syKtenJ according to any of claims 11 



to 40 wherein the photolumiriesc 
one track extending along the | 
towards an exit. 



10 42. An emergency lighting jsyl 
to 41 wherein two tracks are 
therebetween a path along the es| 
towards an exit. 



Isltem! according to any of claims 11 
provided spaced apart to define 
apj route in which a user can move 



15 43. An emergency lighting 'sy's'temf according to any of claims 11 
to 42 wherein the photolumiriesc ent j^uide means is positioned at or 
near floor level, for example-, v^here.: rows of seats are arranged on 
either side of a central aisle : wi:h exits at each end and/or between 



the ends, the photoluminescerit g 



the aisle with branches leading from the aisle to the exits. 



ent ' guide means comprises at least 
scaibe route for the user lo follow 



liiidJ 



item 



imeans preferably extends along 



^according to claim 43 wherein 



on each side of rhe aisle adjacent to 



44. An emergency lighting ; 5y 
tracks are provided on the flo^pr 

the seats so as to emit a s ubstan[tially continuous path of light along 

i 

both sides of the aisle leading 
within the cabin. 



to 



in exit from any row of seats 



45. An emergency lighting j'sy stem 
each track is arranged to exteni-' b 

if ' 

seat on that side of the aisle and 



el 



I 



according to claim 44 wherein 
ow the armrest of the adjacent 
pTreferably the inner edge of the 
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track adjacent to the aisle is Icj 
the outer edge of the armrest.; 



46. An emergency lighting : systenr 



5 to 45 wherein the photolumines 



cent! 



51 



catdd substantialiy perpendicular to 



according to any of claims 43 
Iguide means is provided at or 



near ceiling level and is preferably: a mirror image of the guide 
means at or near the floor and. opitlonally of similar construction 



and/or may include similar symbols 
the direction to the nearest exjit 

47. An emergency lighting jsy 
to 46 wherein each row of seats 



is provided by a demountable multi- 
seat unit on each side of : the ajlsle allowing the number and 
arrangement of seats to be altered, foj: example seat units comprising 
15 two, three or four seats may be provacied. 



words or markings to indicate 



stem;; according to any of claims 43 



48, An emergency lighting ,systeni 
the seat units are provided wit|h 
outside of the aisle seat, preferably 



according to claim 47 wherein 
p^btoluminescent material on the 
lose to the floor- 
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aIbstraict 



EMERGENCY 



LIGHTING 



An integrated phoioluminescepi ligh^ng system for evacuation of an 
aircraft in an emergency. The Lystiin is operable independently of 
any electrical power source' tcj guide passengers to an exit 13, 
identify the exit 13 both wheii closeflj and open and to assist opening 
of the epcit 13, The system ii^cludes photoluminescent guide means 5 
for identifying an escape route, photo'luminescent indicator means 17 



10 for identifying the exit 13, arid 



1 

phomluminescent sign means 18 for 



identifying the instructions and: controls for opening the exit 13- 
The guide means 5 includes 'photoluniin cscent material arranged to 
emit a path of light along ^n aislpl 4 towards the exit 13. The 
indicator means 17 includes photoluminescent material arranged to 



15 emit a band of light framing 



operating instructions and to 
control handle 22 to open the 

20 Figures 1 and 4 



exit 13:^ 



ihe 



includes phoioluminesceni maieriaij arranged to illuminate the 



iexit 13. The sign means 18 



indicate the opening movement of 
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